Prenatal stress exposure is associated with adverse psychiatric outcomes, including autism and ADHD, as well as locomotor and social inhibition and anxiety-like behaviors in animal offspring. Similarly, maternal immune activation also contributes to psychiatric risk and aberrant offspring behavior. The mechanisms underlying these outcomes are not clear. Offspring microglia and the pro-inflammatory cytokine interleukin-6 (IL-6), known to influence microglia, may serve as common mechanisms between prenatal stress and prenatal immune activation. To evaluate the role of prenatal IL-6 in prenatal stress, microglia morphological analyses were conducted at embryonic days 14 (E14), E15, and in adult mice. Offspring microglia and behavior were evaluated after repetitive maternal restraint stress, repetitive maternal IL-6, or maternal IL-6 blockade during stress from E12 onwards. At E14, novel changes in cortical plate embryonic microglia were documented-a greater density of the mutivacuolated morphology. This resulted from either prenatal stress or IL-6 exposure and was prevented by IL-6 blockade during prenatal stress. Prenatal stress also resulted in increased microglia ramification in adult brain, as has been previously shown. As with embryonic microglia, prenatal IL-6 recapitulated prenatal stress-induced changes in adult microglia. Furthermore, prenatal IL-6 was able to recapitulate the delay in GABAergic progenitor migration caused by prenatal stress. However, IL-6 mechanisms were not necessary for this delay, which persisted after prenatal stress despite IL-6 blockade. As we have previously demonstrated, behavioral effects of prenatal stress in offspring, including increased anxiety-like behavior, decreased sociability, and locomotor inhibition, may be related to these GABAergic delays. While adult microglia changes were ameliorated by IL-6 blockade, these behavioral changes were independent of IL-6 mechanisms, similar to GABAergic delays. This and previous work from our laboratory suggests that multiple mechanisms, including GABAergic delays, may underlie prenatal stress-linked deficits.
Introduction
Prenatal stress is a risk factor for the development of psychopathologies including autism spectrum disorder, schizophrenia, anxiety disorders, and childhood behavioral problems (Kinney et al., 2008; Li et al., 2009; Ronald et al., 2010; Markham and Koenig, 2011; Holloway et al., 2013; Ratajczak et al., 2015; Tearne et al., 2015) . In animal models, research has linked prenatal stress to heightened levels of anxiety, decreased sociability, and deficits in cognitive and motor function (Akatsu et al., 2015; Said et al., 2015) . Despite evidence for such phenotypes, the mechanisms by which maternal stress alters offspring neural function are largely unknown.
Events in prenatal brain development set the stage for psychopathologies diagnosed in later childhood, adolescence, and adulthood (Stevens et al., 2010) . Embryonic neuronal differentiation, migration, and cellular specialization have all been demonstrated to be critical processes determining mature brain function (Beckmann and Jakob, 1991; Martínez-Cerdeño et al., 2016) . The development of the GABAergic system is significant for multiple brain functions; maturational disruptions have been linked to psychopathologies including Tourette syndrome, schizophrenia, and autism (Pleasure et al., 2000; Yip et al., 2008; Kataoka et al., 2010; Matrisciano et al., 2013) . Prenatal stress delays GABAergic progenitor migration from their birthplace in the medial ganglionic eminence to their destination in the cortical plate (Stevens et al., 2013) and GABAergic migration is critical for cortical function (Volk and Lewis, 2013; Muraki and Tanigaki, 2015) . The subsequent maturation of GABAergic cells is also affected by prenatal stress and has been linked to altered social
